Summary. The regulation of adrenal activity during the perinatal period raises different experimental problems ; studies are often limited and their conclusions vary with the species studied. During the perinatal period, the profile of the ratio of adrenal weight to body weight reaches a minimum earlier the more mature is the species ; this minimum occurs before birth in sheep, at birth in guinea-pigs and 10 days after birth in mice.
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In mature species, fetal plasma cortisol is higher than that of the mother ; it rises sharply near term. In other species, maternal plasma cortisol remains higher than that of the fetus which also rises during the days before birth. In all species, the fetal adrenal is activated concomitantly with a sharp increase of the action of corticosteroid binding globulin on fetal plasma. The (Jost, 1954 (Jost, , 1957 (Jost, , 1966 (Wintour et al., 1975) . In these species, the induction of parturition by the fetal adrenal gland has been extensively described and reviewed (Liggins et al., 1973) . 4) Guinea-pigs : these laboratory animals present a relatively long gestation period with fetuses large enough to permit fetal surgical procedures and vessel catheterization. Moreover, the guinea-pig placenta appears to be very active and broadly resembles that of women (Duval, 1889 ; Myers et al., 1936 ; Kaufmann and Davidoff, 1977) .
Furthermore, the guinea-pig has the highest ratio of adrenal weight to body weight of any animal (Cuvier, 1846) (Gay, 1976) .
The growth allometry coefficients of guinea-pig adrenal gland are also around 0.60 during the perinatal period (Dalle, 1982 (Bernirschke, 1970) and rats (Cohen ei a/., 1971 ). In all these species, this could be due to a decrease in the stimulatory activity of the pituitary during this perinatal period, as demonstrated in rats (Dupouy and Chatelain, 1981) and in guinea-pigs (Jones and Roebruck, 1980) (Comline and Silver, 1961) , pigs (Dvorak, 1972) , goats (Currie and Thornburn, 1977) and calves (Boshier et al., 1980 ; Richet et al., 1984) Thornburn, 1977 ; pigs : F6vre, 1975 Van Baelen et al., 1977 , Martin et al., 1977 guinea-pigs : Dalle et al., 1980 ; Jones and Roebruck, 1980 ; humans : Aarskog, 1965 ; baboons : Oakey, 1974) . This contrasts with sheep (Fairglough and Liggins, 1975) in which fetal corticosteroid-binding globulin (CBG) capacity increases at the end of gestation since maternal values do not change (Paterson and Hill, 1967) . Maternal origin has been suggested (Savu et al., 1977) Gasc, 1979) , probably under hormonal control (Koch, 1969) (Stevens, 1970 ; Kauppila et al., 1978) , mice , fowls (Khaldoun, 1977) and macaques (Robinson and Bridson, 1978) .
The profile of CBG in neonatal plasma parallels this decrease. Furthermore, a half-life T1 /2 value of about 5 days for CBG has been measured in sheep (Ballard et al., 1982) , rats and humans (Sandberg et al., 1964) . Our results in newborn guinea-pigs confirm these postnatal changes in CBG . Figure 4 shows comparative changes in the capacity of CBG to bind cortisol in maternal and fetal plasma during the perinatal period. Thus, in most species studied, there is a rise in free corticosteroid levels before and at birth, beginning during the sequential events preceding term and after the rise in total corticoids which follows that of CBG capacity. If CBG protects corticosteroids from catabolism, the rise in free cortisol is also partly due to relatively immature hepatic catabolism, and the development of steroid catabolism may influence the level of plasma corticoids.
Perinatal metabolism of corticosteroids
Bongiovanni et a/. (1958) have shown in humans that cortisol half-life is very much prolonged in the newborn infant, and Migeon and Baltimore (1959) (Koch, 1969) or in neonatal rabbits (Sereni et al., 1966) . In newborn guinea-pigs, the glucocuronide conjugating system is defective (Brown and Zuelzer, 1958) , and Dalle et a/. (1985) have demonstrated that, in this species, cortisol metabolism depends on its degradation in the liver and on its distribution volume. This volume develops during the neonatal period (Dalle et al., 1985) , paralleling body growth after 10 days postpartum, but more slowly before this stage. Fetal steroid metabolism cannot be investigated without keeping in mind maternal influence on fetal plasma corticosteroid levels. Furthermore, the role of placental enzymes in steroid metabolism has been well documented in several species, especially in humans (Diczfalusy, 1962 (Diczfalusy, , 1969 Murphy, 1981) (Osinski, 1960 ; Villee et al., 1961 ; Goldkrand et al., 19761. We demonstrated a similar process in guinea-pigs (Dalle and Delost, 1976) showing that the cortisone/cortisol ratio in newborn plasma might be used as an index of adrenal maturity.
The origin of fetal corticosteroids was investigated and their metabolism measured by infusing radioactive cortisol to pregnant guinea-pigs or to their fetuses.
At the end of gestation, 90 % of the fetal cortisol was of maternal origin ; the secretion rate of fetal adrenal was very low as was metabolism. The value of the metabolic clearance rate (MCR) of cortisol in the mothers was found to be lower than in non-pregnant females due to the high levels of CBG which protected the cortisol against metabolism. In the fetus, cortisol MCR was lower than maternal MCR but higher than in newborns. The dissociation of fetal MCR into placental MCR and true fetal MCR gives values for this latter parameter equivalent to those measured in newborns. In guinea-pigs, cortisol MCR remained low throughout the perinatal period and up to 10 days postpartum (Dalle et al., 1983) . In pregnant ewes, cortisol MCR remained high as in nonpregnant animals (Beitins et al., 1969 ; Dixon et al., 1970) (Pepe et al., 1976) and more than half of the total cortisol found in the fetal circulation was derived by transfer from the maternal circulation (Kittinger, 1974 ; Mitchell et al., 19811. 
